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aws are foundational to US public health practice;* they establish and delineate the missions of public health agencies, provide authority and scope of public health functions, and appropriate necessary funds. 1, 2 The contribution of law to each of the 20th century's 10 great public health achievements in the United States highlights how law can be effectively used to improve public health outcomes. 2 Former CDC Director Dr. William Foege has stated that law, along with epidemiology, is an essential tool in public health practice. 3 Increasingly, law is being recognized and used as a tool for improving health on the global stage. 4 Public health law can establish government authorities to coordinate responses to public health threats, to create and promote healthier environments, to generate the information base needed for timely action and policies, and many other public health activities. 4 Thus, as countries strive to achieve global health security, international and national legal frameworks can play a critical role in assisting governments with improving their health infrastructures and operations.
Background
Global Efforts to Achieve Health Security: IHR (2005), GHSA, and JEE all World Health Organization (WHO) Member States, to work together for global health security. 5 Through the IHR, countries have agreed to better prevent, detect, and respond to public health emergencies and the international spread of disease. 5 In 2014, the United States launched the Global Health Security Agenda (GHSA) ''to promote global health security as an international priority, and to spur progress toward full implementation of the IHR (2005) .'' 6 To measure this progress in building capacity for global health security, the United States developed an external country assessment tool. Recognizing the value of these external assessments, the WHO endorsed the use of this assessment approach. 5 ,{ Further, in 2016, the WHO worked with the United States and Finland to combine GHSA and IHR frameworks and develop one tool, the Joint External Evaluation ( JEE), to measure progress toward IHR (2005) implementation. 4 
The Role of Law in the JEE
The JEE emphasizes the impact that law can have on IHR implementation by stating that even where nations' legal systems do not require new or revised legislation to implement health system changes, the revision of national laws may still be a ''more efficient, effective or beneficial manner'' to facilitate implementation. 7 In fact, adequacy of public health law is measured throughout the JEE. The National Legislation, Policy, and Financing capacity area underscores the role of law and policy in IHR implementation for improved global health security. This capacity section calls on nations to support and enable IHR implementation with a legal framework. 6 The indicators in this capacity area (see Figure 1 ) evaluate existing laws and newly revised laws that may facilitate IHR implementation and compliance. To earn a score of 4 or 5, a country must have laws that specifically reference IHR core capacity areas, coordinate legal and regulatory frameworks between sectors, and facilitate the core and expanded functions of the IHR.
While the National Legislation, Policy, and Financing capacity area calls on countries to consider where revisions to law can strengthen IHR implementation, both direct and indirect calls for law also appear in a number of the other capacity areas. For example, in the JEE Biosafety and Biosecurity capacity area, the technical questions guide evaluators to look specifically to national legislation on biosafety and biosecurity, and it then breaks down what is expected for pathogen control procedures, laboratory licensing and enforcement, personnel security, and more. 7 In other capacity areas, laws can establish the functional mechanism or agency responsible for individual technical areas and identify the scope of that authority. For example, in the IHR Coordination, Communication, and Advocacy capacity area, national legislation establishing a functional mechanism for the coordination and integration of relevant sectors in IHR implementation may indicate developed coordination capabilities and can provide evidence for a higher JEE score for this capacity area. Some scholars have proposed reforming the JEE to recognize the importance of law in all of the technical areas, citing the insufficiency of having only 2 explicit indicators for legislation in the current instrument. 8 The scores provided through JEE, both in the National Legislation capacity area and integrated throughout the other capacity areas, inform national leaders on the areas where national law can be developed to increase compliance and further implement the IHR. As of May 4, 2018, 75 countries had completed a JEE, and an additional 28 countries were scheduled. 9 As more nations complete the JEE, more will direct resources and expertise to the capacity areas that have not achieved targets for IHR as measured in the JEE. Through use of legal instruments, countries have the opportunity to establish country norms in pursuit of improving IHR core capacities. Further, law can be a particularly efficient tool, as it can address multiple IHR core capacity areas. Global health and legal scholars emphasize that countries must develop legal and regulatory mechanisms in order to meet all IHR (2005) obligations, by translating the international agreement into laws that are relevant and manageable for country health officials at all government levels. 10 
Legal Epidemiology
Within the domestic public health law field, legal epidemiology has emerged as a transdisciplinary practice, defined as the scientific study of law as a factor in the cause, distribution, and prevention of illness and injury in a population. 11 Two activities of this practice include legal mapping and legal evaluation. Legal mapping documents what the law says, and legal evaluation helps with understanding the impact of law. 12 Health agencies at all levels of government in the United States have used evidence from legal mapping and evaluation studies to promote public health programs and activities. 12 In the global context, mapping a country's legal landscape can assist with gap analyses and identifying opportunities to align its laws and national action plans with IHR commitments. Additionally, data gathered through legal mapping, such as observed practices from other countries, can serve as practical examples of how law is being used to address priority public health issues.
Methods
The CDC's Center for Global Health (CGH), in collaboration with the Public Health Law Program (PHLP), used { A recommendation of the review committee on the Role of the IHR (2005) in the Ebola Outbreak and Response was that external assessment of IHR core capacities, along with self-assessment, should become the recognized method for monitoring and strengthening the implementation of the IHR.
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Health Security legal mapping processes that have been developed domestically and applied them globally to catalogue laws related to global health security. Initial collection of laws and analyses was conducted by external contractors { with guidance from policy and legal analysts at CDC. Data were compiled on the presence or absence of national laws related to global health security for 25 countries in which CDC has or is providing technical support following the 2014-2016 Ebola outbreak in West Africa. The analyses focused on national laws of countries; subnational laws, international laws, policies, national strategic plans, and other guidance documents were not within the scope of this project.
The first step involved development of a framework to define legal domains, or areas of the law, relating to global health security and IHR core capacity areas. The domains were developed by reviewing and analyzing public health and legal literature, consulting with experts both within and outside of CDC, and by analyzing internal CDC technical guidance documents. As a result, 52 legal domains and 500 characteristics of laws were identified. This set of domains and characteristics provides a framework to map the relationship among law, global health security, and IHR implementation.
To identify laws for the mapping project, laws were collected from 3 sources from August 2015 through June 2016: online, the US Library of Congress, and in-country sources. Initially, approximately 750 laws were collected and analyzed. Collected laws were reviewed and coded using the legal domain framework for analysis. Coding these laws for each country provided a snapshot of the legal landscape for each country. Such legal mapping results provided an initial baseline to help understand the relationship between law and global health security in these countries and also provided a useful guide for dialogue with representatives from countries interested in legal review or revision.
Summaries of the legal mapping analysis were developed for each country. When paired with additional country- Recommendations following assessment of relevant legislation, regulation, administrative requirements, and other government instruments are implemented.
The country can demonstrate the existence and use of relevant laws and policies in the various sectors involved in the implementation of IHR.
Demonstrated Capacity: 4
Policies to facilitate IHR National Focal Point (NFP) care and expanded functions and to strengthen core capacities
The country has legislation references and/or administrative requirements for specific areas (eg, current legislation specifically addresses IHR NFP designation and operations).
Sustainable Capacity: 5
Policies to facilitate IHR NFP care and expanded functions and to strengthen core capacities incorporated in the national health sector plan
The country ensures coordination of the legal and regulatory frameworks between sectors. focused engagement, the legal domains framework and legal mapping data developed through the project provide a useful foundation for policy improvements to strengthen health infrastructure in countries. Each of the following case studies highlights how project resources were used in facilitating dialogues about country-led legal policy change and further underscore a role for law in IHR-related capacity-building efforts.
Case Study 1
Liberia: Updating Public Health Law Title 33
During the early days of the Ebola outbreak in 2014, Liberian government officials found they were missing the clear legal authorities needed to respond to the surging epidemic, including who was in charge of the response, how decisions were to be made, what resources were available, and how different sectors and actors were to work together. The government took the extraordinary step of issuing an emergency declaration to authorize public health actions needed to address the escalating crisis.
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In spring 2016, soon after the outbreak was finally contained, the Liberian Ministry of Health prioritized efforts to update the country's public health law (Title 33) to strengthen its public health infrastructure and to be better prepared to respond to the next public health emergency. Liberian officials recognized the need for an in-depth review of Title 33, enacted in 1976, to ensure that the revised law would reflect existing public health practices. For example, Title 33 contains a mandatory disease reporting list. Over the past 42 years, the disease threats in the country have changed, but the law does not contain the necessary provisions for adding additional diseases to the reporting list.
Between 2016 and 2018, the ministry of health conducted several law review workshops to provide opportunities for key stakeholders to build consensus on priority areas and update the 1976 law. As part of the stakeholder engagement process, CDC provided training on the role of law in improving public health and how law can be used as a proactive measure to build capacity to prevent, detect, and respond. CDC also made available the legal domains framework described earlier as well as mapping data on Liberia's status quo to assist stakeholders and drafters in identifying gaps and in thinking through how they might approach revisions. Moreover, the project's legal mapping data for Liberia not only helped stakeholders with their gap analyses but also was used during the JEE process to help the country to demonstrate an assessment of existing national laws and progress made toward updating their public health law to support IHR implementation.
As of May 2018, stakeholders are finalizing the updated law for submission to Liberia's legislature. Newly proposed provisions not only address emergency management, but also focus on other areas such as zoonotic diseases, laboratory biosafety and biosecurity, and reporting and surveillance. The proposed revisions are intended to support further progress toward full IHR implementation, including establishing a national IHR focal point. Liberia is not alone among countries seeking to update their public health laws to reflect current public health practices and to strengthen their health system overall. The recent Ebola outbreak in West Africa appears to have been a catalyst for many countries across the world to take a closer look at their existing legal frameworks and recognize law as a strategic tool that can serve as a reference point to provide guidance that can transcend government regimes.
Case Study 2
Cote D'Ivoire and Togo: Emergency Operations Centers
As countries aim to better respond to public health emergencies, law can play a crucial role in activating and operationalizing national public health emergency operations centers (PHEOCs). In an effort to achieve IHR compliance, member states have agreed to strengthen country capacity to promptly respond to public health risks by improving emergency operations center capabilities, including their ability to effectively communicate and coordinate during a public health emergency. Law can ensure that there are clear protocols for emergency management activities with defined roles for personnel and different sectors of government, which are key components for a timely and effective response. Cote d'Ivoire and Togo highlight different approaches to using law to operationalize their national public health emergency operations centers. Drawing on JEE indicators, proposed laws in Togo and Cote d'Ivoire are intended to increase IHR compliance, addressing areas such as surveillance, reporting, and emergency management. CDC collaborated with country officials to support workshops for stakeholders from multiple sectors to draft legal authorities to operationalize their national public health emergency operations centers. During each workshop, the legal domains framework and observed practices from other countries provided by CDC served as a reference to assist with identification of clear public health emergency operations centers activation and deactivation parameters and for the designation of specific roles and responsibilities of core operations center staff.
In an effort to build emergency management systems in Cote d'Ivoire, the ministry of health dedicated a space, identified key staff positions, and developed draft standard operating procedures. However, without legal authority, this public health emergency operations center could not activate emergency management response activities in the event of a national disease outbreak. To address this challenge, the ministry of health and the National Public Health Institute (INHP) held a workshop in August 2017 to assist with the development of legal authorities to authorize the establishment of the public health emergency operations center.
The legal domains framework provided by CDC helped stakeholders review particular characteristics of law to address country-specific challenges preventing the use of the public health emergency operations center. For example, the draft decree developed during the workshop now authorizes and delineates the organization and operational structure of the emergency operations center. This included authorizing the center as the lead entity responsible for coordination, preparation, and prevention of all public health emergencies, regardless of their origin. In addition, it also clarified that in the event of a public health emergency, the coordinator of the public health emergency operations center has the authority to activate and deactivate the center after consultation with both the prime minister and the minister of health. As of April 2018, the proposed legal decree x is undergoing final validation. The proposed regulation in Cote d'Ivoire would not only assist the country's efforts to legally authorize the public health emergency operations center, but also would reinforce emergency management protocols in the country.
Togo approached the development of their public health emergency operations center by creating legal authorization for operations as an initial step in the development of their functional emergency operations center. During the drafting deliberations held in April 2017, laws from West African countries collected by CDC provided examples from other countries in the region, illustrating to stakeholders how neighboring countries were using law for IHR implementation. For example, IHR calls on nations to have systems that are regularly tested to identify and report a potential public health emergency of international concern (PHEIC). Therefore, some countries have chosen to establish laws that specifically mandate international reporting of disease during public health emergencies. While the emergency management authorities in Togo do not specifically address international reporting, they vest responsibility in the public health emergency operations center for timely communication of key information to national decision-making bodies and partners in an effort to ensure rapid coordination and response.
In September 2017, the Togolese Secretary General of the ministry of health signed Arrête No. 165 14 establishing legal authority for the operation of the public health emergency operations center. The measure establishes the range of allowable activities, structures, activation parameters, and the coordination mechanism for a multisectoral response. For instance, in an effort to achieve greater IHR compliance, the Arrête now includes measures to create a multisectoral and multidisciplinary steering committee to ensure coordination and involvement of other sectors during a public health emergency.
Thus, by first obtaining legal authorization, Togo was able to establish baseline norms for the smooth functioning of their public health emergency operations center with opportunities to further develop additional procedures for efficient operations.
Case Study 3
Cambodia: Strengthening Biosafety and Biosecurity Laboratory Practices
Recent years have seen incidences of global biosafety and biosecurity lapses in laboratories. 15 With the growth of laboratory capacity across the world, laws to ensure the safety of their operation are a global concern. Law can improve laboratory operations by ensuring biosafety and biosecurity standards are required and not optional measures. Such biosafety and biosecurity laws can ensure that safety measures are integrated into default lab practices applicable to all laboratories across a country. Strengthening laboratory capacities often also includes training the workforce, introducing new diagnostics, and developing laboratory protocols, which can all be encompassed in law. With the increased number of higher-tiered biosafety laboratories, some countries are developing laboratory biosafety and biosecurity systems across human, animal, and agricultural facilities by enacting laws that create government accountability for regulating laboratory biosafety and biosecurity.
The legal domains framework and legal mapping data from the GHS Public Health Law project are relevant tools for other countries beyond the project's initial study sample. CDC's collaborative effort in Cambodia, a GHSA Phase II country, underscores the important role that law can play for all countries that are trying to build public health capacity. For example, as Cambodia continues to increase laboratory capabilities, law can help establish necessary management structures. This includes developing a controlling authority to oversee the possession, storage, and use of highly dangerous pathogens and toxins and enacting national requirements mandating the collection of laboratory inventory records to ensure the safety of the laboratory personnel and the general public. Laboratory leaders from the Cambodian ministry of health x The legal systems in Togo and Cote d'Ivoire are built on structures of civil law transposed from the French legal system. The hierarchy of laws are as follows: constitution, signed and ratified international treaties, acts of parliament, ordinances, and regulations. Regulations are issued by the executive power and can be either decrees (for the prime minister and president) or arrêtes (for executive branch members apart from the president or prime minister).
worked with CDC technical experts to facilitate a workshop geared toward strengthening biosafety and biosecurity practices in Cambodia's national laboratory network. During the workshop, held in November 2017, stakeholders used the legal domains framework to outline a proclamation ** for management of highly dangerous pathogens and toxins, including identification of agents and toxins of concern as well as regulation of authorized laboratories that can produce, use, and store these agents and toxins.
Drawing on recommendations outlined in Cambodia's JEE, this proclamation is intended to help increase IHR compliance by strengthening laboratory biosafety and biosecurity training and procedures involving the management and control of hazardous pathogens and toxins. The use of law is an important first step in implementing a top-down approach to strengthening biosecurity practices in Cambodian public health laboratories. This proclamation, when passed, will be the first of its kind in the Cambodian ministry of health created to improve laboratory safety involving the handling, storage, and transfer of dangerous biological pathogens.
Conclusion
As countries strive to build their public health capacity for improved prevention, detection, and response to infectious disease threats, the law can be used as a tool to address public health challenges and improve outcomes.
As the case studies demonstrate, law can be used not just as a reactive measure, but proactively to strengthen health systems and IHR implementation. In the case of global health security, laws can enable government agencies to develop, oversee, and coordinate programs to address antimicrobial resistance and zoonotic diseases, regulate laboratory biosafety and biosecurity, encourage routine vaccinations, establish national laboratory systems and surveillance and reporting requirements for certain diseases or public health events, and authorize emergency operation centers with specific authorities, among other functions. Understanding the existing legal landscape is critical for countries to determine opportunities to use law as a tool to strengthen public health infrastructure and support IHR compliance. As countries continue to face new disease threats and public health emergencies, laws are a strategic tool that can serve as a reference point to provide guidance that transcends government regimes.
